The amine-carboxyboranes and related derivatives have been shown to be potent anti-inflammatory and anti-osteoporosis agents. 
macrophages release of TNF maximally at 60 to 90 min. and IL-I from 5 to 8 hr.
The amine-carboxyboranes reduced significantly the release of these cytokines but also blocked TNF high affinity binding to receptor at 90 min. at i0 M, and IL-I high affinity binding at 5 to prevent osteoporosis and loss of bone mass in rodents [l] .
In vitro studies with CF 1 mouse pups calvaria and rat UMR-106 osteosarcoma cells have shown that these compounds over 48 hr. reduce the loss of calcium from the cells better than calcitonin and simple boron salts [l] . Indications from the previous in vivo and in vitro studies were that the Vol. 3, No. 1, 1996 The Effects of Amine-Carboxyborane Related Derivatives amine-carboxyboranes effectively lowered TNF and IL-I release from macrophages [l,2] which is asociated with a lowering of hydrolytic and proteolytic enzyme activities and secondary chemical effects from prostaglandins and leukotirenes released at the sites of inflammation [3, 4] and of bone osteoporosis [l] The previous studies did not attempt to correlate the incubation time of the drugs with the maximum released of the cytokines into the medium. The present study has been performed in rat UMR-106 bone cells at times, i.e. 90 min. and 5 hr., which have been shown to be the time periods of maximum release of cytokines, TNF and IL-I, from macrophages.
These time points were selected so that we can determine the direct effect of those cytokines on specific biochemical events of bone metabolism.
The [12] were used to determine prostaglandin formation from 3H(N)-arachidonic acid (I00 Ci/mmole) and UMR-106 cells (106). After 1 hr, the reaction was terminated with 2N HCI and the mixture was extracted with ether and evaporated.
The residue was dissolved in ethyl acetate and applied to silica gel TLC plates which were eluted with chloroform, methanol, water and acetic acid (90:8:1:0.8)
The plates were developed with iodine vapor and the area appropriate to the prostaglandin standards was scraped and counted [12, 13] .
The dpm in each area was calculated as percent of the total dpm applied to the plate. The organic phase was evaporated to a residue which was applied to silica gel plates.
The plates were eluted with chloroform:methanol:water:acetic acid (90:8:1:0.8).
The 5-HETE area corresponding to the standard was scraped and counted [13, 14] . The Effects of Amine-Carboxyborane Related Derivatives The Effects of Amine-Carboxyborane Related Derivatives Table 6c ].
Non-collagen incorporation of proline was not affected by the higher concentrations of any of the agents [ Table 6d ]. TNF at i00 ng/ml at 5 hr. caused a 49% increase of proline incorporation into collagen but at i0 ng/ml had no affect at 90 min. or 5 hr. nor was there any effect on the non-collagen incorporation. 12 nmoles p-nitrphenol released/ml medium; 39 nmo+/-es p-nitrophenol released/ml medium; 40 nmoles p-nitrophenol released/ml mediu; * p<0.0001 The Effects of Amine-Carboxyborane Related Derivatives In vivo studies with the amine-carboxyboranes at 8 mg/kg/day suggest that the calcium uptake and increase in bone collagen deposition had occurred improving the tensile strength of the bone after 14 days treatment 2
The present studies have demonstrated that aminecarboxyboranes block TNF and IL-I release from the types of cells which invade the bone surface to begin the resorption process. Further, these studies showed that these agents also block early adhesion of these migratory cells to the bone cells from 90 min. to 5 hr. and macrophage adhesion is blocked at 2 and 5 hr. at higher concentration of the agents.
Blockage of the adhesion of these cell to the bone surface should reduce the hydrolytic and proteolytic enzymes as well as the release of cytokines into the area of the bone surface.
Previous studies had demonstrated that the amine-carboxyboranes reduce the activity of macrophages lysosomal and proteolytic enzyme activites with IC-50 values -10 -6 M. [I] .
Furthermore the amine-carboxyboranes at 8
